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NOTICE

This report was preparedasan accountof work sponsoredby an agencyof the
United StatesGovernment. NeithertheUnited StatesGovernmentnor any agency
thereof, nor any of their employees,makesany warranty, expressor implied, or
assumesany legal liability or responsibilityfor the accuracy,completeness,or
usefulnessof any information,apparatus,product,or processdisclosed,or that its
usewould not infringe privately ownedrights. Referencehereinto any specific
commercialproduct,process,or serviceby tradename,trademark,manufacturer,or
otherwise,doesnot necessarilyconstituteor imply its endorsement,
recommendationor favoring by theUnited StatesGovernmentor any agency
thereof. The views andopinionsof authorsexpressedhereindo not necessarily
stateor reflect thoseof the United StatesGovernmentor any agencythereof.
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Section 1
INTRODUCTION

During the mid and late i980s, research on alcohol fuels
undertakenin the United States,Japan, and Europe expanded
greatly. This researchhascoveredthe entire alcohol production,
distributionandutilization process,from theselectionof high-yield
cultivars as feedstocks for the production process to the
performance of neat alcohol fuels and blends in production
passengervehicles. Much of the recentresearchon alcohol fuel
utilization has been undertakenby or funded by the R&D
departmentsof private firms, as they seeknew fuel and vehicle

combinations to meet projected environmental and efficiency
requirementsfor the 1990s. Thestate-of-the-arthasbeenevolving
very rapidly, aspublic andprivate sectorgroupscontinueresearch

and developmentefforts that will lead to expandedalcohol fuel
production and usage. The resultsof this researchhave been
published primarily in journals dedicated to the scientific and
engineeringcommunity,andhavenot beenbroadlydisseminatedto
the public policy community. In addition, new information has
been developed incrementally, and no compilation of recent
findings is currentlyavailable.

At the sametime, a broad spectrumof public sector decision-
makershavebecomeinterestedin potentialapplicationsof alcohol
fuels to solve specific problems. Theserangefrom city andstate
officials, seeking to comply with required reductionsin vehicle
emissions of carbon monoxide and nitrous oxides, to federal
officials currently engagedin follow-up to the recently published
NationalEnergy Strategyand examiningoptions to reducefuture
importationof crudeoil andrefinedpetroleumproducts.

i-i



1-2 PROPERTIESOF ALCOHOLFUELS

Becauseof the rapidrateof changein the researchknowledge,and
theveryspecificneedsof publicpolicy decision-makers,a widening
gap has emergedin knowledgeof the state-of-theart in alcohol
fuels. At the end of 1989, it was thereforedeterminedby the
Biofuels SystemsDivision of the U.S. Departmentof Energy to
develop a series of Alcohol Fuel Reference Works. The
publicationsare targetedspecificallyat public decision-makersto
provide a comprehensivesetof currentinformationon all aspects
of alcoholfuels, from feedstockgrowthperformanceandalcohol’s
chemical characteristics to infrastructure requirements for
widespreadsaleof neatalcohol fuels.

The following report is the first in a series of Alcohol Fuel
ReferenceWorks. It presentsa rangeof scientificandengineering
information on the characteristicsof alcohol fuels. Research
findings and data from the period 1985-1990 are emphasized,
althoughmoregenericinformation on characteristicshasalsobeen
includedfrom standardchemistry,engineering,andpetrochemical
referencetexts publishedprior to 1985. This referencework is
designedto serveasa deskcompanionfor public policy decision-
makers,andis organizedby ten major topical areas. To facilitate
usage,eachsection of the referencework has beendesignedto
standalone,with only infrequentcross-referencesto othersections.
Key facts and definitions of terms are provided in a “quick
reference” summary at the beginning of each major section.
Extensive use of graphics has been made, whenever possible
reproducingthe full rangeof informationpresentedin theoriginal
researchreports.

The major foci of this report are the two primary fuel alcohols --

ethanol (ethyl alcohol) and methanol(methyl alcohol). Where
particular researchreports examinedother alcohol fuels (propyl
alcohol, isopropyl alcohol, decyl alcohol, etc.) or alcohol-based
ethers(particularly methyl tertiarybutyl etheror MTBE andethyl
tertiarybutyletheror ETBE), theseresultshavealsobeenincluded
in the analysis. Due to increasedinterestin ETBE asa meansfor
reformulating gasoline to meet the requirementsof the 1990
revisions to the CleanAir Act, a separatesectionon ETBE has
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beenincluded. In the caseof engine-relatedresearch,there has
beena greatdealmore recentpublishedworks on methanoland
MTBE thanhasbeenpublishedon ethanolandETBE, and this is
reflectedin the informationpresentedhere. Throughoutthe series
of referenceworks, however, every attempt has been made to
presentcurrentresearchfindings on both methanoland ethanol.




